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Methods	  
Discussion	  
Through	   the	   unique	   environmental	   condiRons	   of	   our	   study,	   we	   found	   that	   factors	   such	   as	  
deciduous	   nature,	   and	   stem	   diameter	   can	   signiﬁcantly	   aﬀect	   iniRal	   resprout	   success.	   P.	  
racemosa	  was	  shown	  to	  have	  signiﬁcantly	  higher	  basal	  and	  epicormic	  resprout	  success.	  This	  
falls	  in	  line	  with	  our	  iniRal	  hypothesis,	  and	  the	  logic,	  that	  the	  deciduous	  root	  system,	  designed	  
to	   maintain	   higher	   carbohydrates	   and	   nutrients	   than	   its	   evergreen	   counterpart,	   is	   more	  
successful	   at	   producing	   resprouts.	   The	  overall	   success	   of	   the	  deciduous	   species	  was	   shown	  
through	  our	  staRsRcal	  analysis	  and	  basal	  resprout	  success	  as	  seen	  in	  Figure	  1.	  AddiRonally,	  Q.	  
agrifolia	  was	  observed	   to	  have	   lower	  basal	   success	   	   and	  higher	  epicormic	   rated	  as	   its	  DBH	  
measure	   increased.	   Furthermore,	   to	   interpret	   the	   signiﬁcance	   of	   the	   trees	   below-­‐ground	  
biomass,	  the	  diﬀerence	   in	  the	  trees’	  basal	  resprout	   index	  and	  burn	   index	  was	  used	  to	  show	  
the	   ability	   of	   each	   tree	   to	   resprout	   a]er	   its	   aboveground	   biomass	   was	   burned.	   This	  
experimental	  relaRon	  gives	  addiRonal	  support	  to	  the	  eﬀecRveness	  of	  P.	  racemosa	  as	  an	  iniRal	  
post-­‐ﬁre	  resprouter.	  Our	  ﬁndings	  	  
Data	  was	  taken	  on	  244	  individual	  trees	  over	  the	  course	  of	  three	  visits	  to	  
the	  Sycamore	  Canyon	  site,	  speciﬁcally	  on	  February	  the	  12th	  and	  27th	  and	  
on	  March	  22nd.	  Each	  tree	  was	  randomly	  chosen,	  idenRﬁed	  and	  analyzed	  
as	  it	  appeared	  along	  the	  road	  at	  the	  study	  site.	  The	  distance	  between	  the	  
ocean	  and	  an	  individual	  tree	  was	  measured	  via	  increments	  of	  paces	  that	  
equivalated	   a	   pace	   to	   a	  meter.	   All	   the	   species	   observed	  were	   between	  
458	  to	  2,135	  meters	  away	  from	  the	  ocean.	  Diameter	  at	  breast	  height	  was	  
measured	  via	  a	  standard	  meter	  sRck.	  A	  burn	  severity	  coding	  matrix	  from	  
the	   Fire	  Monitoring	   Handbook	  was	   used	   to	   quanRfy	   the	   destrucRon	   to	  
the	  tree	  caused	  by	  the	  May	  ﬁre.	  Epicormic	  and	  basal	  post-­‐ﬁre	  resprouRng	  
was	   idenRﬁed	   and	   recorded	   as	   being	   either	   present	   or	   absent.	  
AddiRonally,	   basal	   resprouRng	  was	   ranked	   on	   a	   0	   to	   5	   scale,	  with	   zero	  
meaning	  fatality/no	  growth	  and	  ﬁve	  meaning	  a	  high	  rate	  of	  	  success.	  	  
Image	  Below:	  (from	  le]	  to	  right)	  Drew	  Bowers,	  Michael	  Mori,	  Zahra	  
Madraswala,	  Frida	  Morales,	  Sawyer	  McGale	  
One	  of	  the	  most	  present	  threats	  to	  plant	  life	  is	  their	  constant	  
struggle	  with	  the	  environmental	  catastrophe.	  Drought	  and	  ﬁre	  can	  
put	  an	  incredible	  strain	  on	  individual	  plants	  and	  ecosystems,	  
resulRng	  in	  a	  contest	  for	  resources.	  In	  the	  event	  of	  an	  extreme	  
disturbance,	  such	  as	  ﬁre	  or	  signiﬁcant	  mechanical	  damage,	  plants	  
have	  two	  common	  responses:	  reseed,	  or	  replace	  the	  lost	  above-­‐
ground	  biomass	  5.	  These	  plants	  are	  known	  as	  resprouters.	  They	  
replace	  the	  lost	  biomass	  by	  pushing	  a	  new	  shoot	  through	  the	  bark.	  
If	  the	  shoot	  emerges	  from	  a	  point	  on	  the	  stem,	  it	  is	  an	  epicormic	  
resprout,	  and	  if	  it	  appears	  from	  the	  roots	  or	  near	  the	  base	  of	  the	  
stem,	  it	  is	  a	  basal	  resprout	  2.	  Resprouters	  store	  a	  considerable	  
amount	  of	  carbohydrates	  and	  nutrients	  in	  their	  root	  systems	  to	  be	  
used	  in	  the	  event	  that	  it	  needs	  to	  rapidly	  grow	  more	  stems	  and	  
photosyntheRc	  material	  3.	  EvoluRonarily	  speaking,	  if	  a	  tree	  can	  
resprout	  quickly	  a]er	  a	  ﬁre,	  it	  maintains	  its	  extensive	  root	  system	  
and	  is	  beSer	  able	  to	  compete	  for	  resources	  such	  as	  water	  and	  
nutrients.	  Our	  study	  focuses	  on	  an	  unprecedented	  ﬁre	  that	  broke	  
out	  near	  Point	  Mugu	  State	  Park	  in	  Southern	  California	  in	  May	  
2013.	  Leading	  up	  to	  the	  ﬁre,	  months	  of	  drought	  what	  liSle	  rainfall	  
the	  area	  received.	  To	  invesRgate	  the	  factors	  that	  aﬀect	  short-­‐term	  
resprout	  success,	  we	  chose	  three	  trees	  naRve	  tree	  species,	  
Platanus	  racemosa,	  Quercus	  agrifolia,	  and	  Juglans	  californica.	  
These	  species	  are	  advantageous	  to	  our	  invesRgaRon	  because	  they	  
represent	  diﬀerent	  types	  of	  responses	  to	  ﬁre.	  P.	  racemosa	  is	  a	  
large	  deciduous	  tree,	  J.	  californica	  is	  a	  medium-­‐sized	  deciduous	  
tree,	  and	  Q.	  agrifolia	  is	  a	  medium-­‐sized	  evergreen	  tree.	  Deciduous	  
trees	  are	  commonly	  known	  for	  their	  annual	  renewal	  of	  their	  
photosyntheRc	  material,	  and	  much	  like	  the	  process	  of	  resprouRng,	  
winter-­‐deciduous	  plants	  store	  nutrients	  and	  carbohydrates	  in	  their	  
roots	  Rll	  they	  grow	  back	  their	  leaves	  again	  in	  the	  spring.	  Evergreen	  
plants,	  on	  the	  contrary,	  choose	  to	  maintain	  more	  of	  their	  biomass	  
above	  ground,	  in	  their	  leaves.	  By	  these	  properRes,	  P.	  racemosa,	  
the	  largest	  deciduous	  species	  of	  tree,	  was	  hypothesized	  to	  have	  
the	  highest	  iniRal	  resprout	  success	  because	  of	  its	  deciduous	  nature	  
and	  its	  large	  diameter,	  and	  therefore	  extensive	  vascular	  system.	  J.	  
californica	  will	  also	  show	  high	  basal	  resprout	  iniRaRon.	  Q.	  agrifolia	  
was	  predicted	  to	  show	  the	  least	  resprouRng	  due	  to	  its	  higher	  
appropriaRon	  and	  loss	  of	  aboveground	  biomass.	  Though	  the	  
species	  exhibits	  many	  ﬁre	  protecRng	  qualiRes,	  we	  predicted	  this	  to	  
have	  liSle	  eﬀect	  because	  of	  the	  severity	  of	  the	  drought.	  
ResprouRng	  a]er	  ﬁre	  and	  during	  a	  drought	  can	  be	  one	  of	  the	  greatest	  
challenges	  a	  plant	  faces.	  This	  phenomena	  was	  observed	  and	  recorded	  
in	  three	  diﬀerent	  species	  of	  trees:	  	  P.	  racemosa,	  Q.	  agrifolia,	  and	  J.	  
californica,	  all	  	  located	  in	  	  the	  Sycamore	  Canyon	  study	  site	  in	  Pt	  Mugu	  
State	  Park.	  P.	  racemosa	  was	  hypothesized	  to	  iniRally	  be	  the	  	  most	  
successful	  post	  ﬁre	  resprouter.	  The	  raRonale	  for	  this	  is	  that	  the	  DBH	  
and	  deciduous	  factor	  would	  cause	  the	  tree's	  vascular	  system	  to	  survive	  
and	  possess	  usable	  starches	  to	  power	  resprouRng.	  The	  data	  was	  
analyzed	  	  and	  found	  to	  support	  	  the	  hypothesis.	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Figure 2. 
Figure 3. 
Figure 4. 
Figure	  5.	  Epicormic	  post-­‐ﬁre	  
resprout	  in	  Platanus	  racemosa	  
Figure	  6.	  Researcher	  assessing	  burned	  P.	  	  
racemosa	  	  
The	  unpaired	  data	  of	  DBH,	  burn	  intensity	  and	  the	  presence	  or	  absence	  of	  post-­‐ﬁre	  resprouRng	  were	  staRsRcally	  analyzed	  
via	   a	   series	   of	  Wilcoxon-­‐Mann-­‐Whitney	   tests	   that	   compared	   these	   potenRal	   diﬀerenRaRons	   between	   the	   species.	   From	  
theses	  tests,	  no	  signiﬁcant	  diﬀerence	  was	  found	  in	  DBH	  between	  J.	  californica	  and	  Q.	  agrifolia	  (p	  =	  0.039).	  However,	  when	  
these	  species	  were	  compared	  to	   	  P.	  racemosa,	  diﬀerence	  was	  concluded	  (p<.0001,	  p=0.005	  respecRvely).	  AddiRonally,	  the	  
presence	  of	  basal	  resprout	  was	  not	  signiﬁcantly	  diﬀerent	  between	  the	  two	  deciduous	  trees,	  P.	  racemosa	  and	  J.	  Californica,	  
but	   did	   	   show	   signiﬁcant	   diﬀerence	   in	   the	   evergreen,	  Q.	   agrifolia	   (p	   =	   0.81,	   p<	   .0001	   respecRvely).	  All	   species	   showed	  
signiﬁcant	  diﬀerence	  to	  each	  other	  in	  epicormic	  resprout	  presence	  (p	  =	  0.0005039,	  p<.0001).	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●  Plantanus	  	  racemosa	  had	  the	  highest	  iniRal	  resprout	  sucess	  in	  comparison	  to	  Quercus	  agrifolia	  and	  Juglans	  
californica.	  
●  Higher	  measurements	  in	  DBH	  posiRvely	  correlated	  with	  a	  higher	  rate	  of	  epicormic	  post-­‐ﬁre	  resprouRng	  
●  Deciduous	  tree	  species	  are	  observed	  to	  be	  more	  successful	  at	  iniRal	  post-­‐ﬁre	  resprouRng.	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